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5 urn, (el) a?^©^****^ 

miSffl BTti*#m«aisi jc*®^rai#j|sF, ^^jfc^ratt, *3«tt;#i 

ffSi 

10 fi£* x (EL) 1-S5B3te*^-&Jl3^fc&^i£1tW:, /ht^ft 

E LSSttSS^tt, «*te-*;*:£Mfc#££fc £ £ tfeft£;h,T# 

L^L, feJNBS, ftftltomoM. fc^vmSW (df^y^--) ^gj,^ 

So 

****** J: VWmW<iai*«r«^fc*«*tW©»«-^*5V^T»4, 
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gW-ot LTiMf ^tlTl^S. -£ tf>#slft&0y <t LT, TlEOtrans-* 
^/i"<^f*, Sift, *«Ettlfi-e0.05eilTO*3fc*-T-llX*U^»«l"C#ft 

yr; [2, i-a]-r ^a, gja-ct i difiv^ft&^-nx^&isif -t*# * 

w £ J&Sfcl b-h/TV^S (J. Saltiel, A. Marinari, D. W. L. Chang, J. 
C. Mitchener, and E. D. Megarity, J. Am. Chem. Soc. , Vol. 101, 
pp2982 (1979), J. Saltiel, 0. C. Zafiriou, E. D. Megarity, and A. 
A. Lamola, J. Am. Chem. Soc, Vol.90, pp4759 (1968)) . 




jft-#5, ^tUcjjnx., m^r^A ^r^i©I 
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£0 bftTV^S b "C&> 6 (M. Uchida, T. Izumizawa, T. Nakano, S. 
Yamaguchi, K. Taraao, K. Furukawa, Chem. Mater., Vol.13, pp268 
(2001)) . 

C (O «fc 5 ftit&yi i Lttt, 5, 5, 10, 10-7" h7> 7vU-5, 10-^^7- 

5,10-v^t Kn^yry^i-al^yfyi^ TIEO^j^^; (I) fc^f 

9 # bft 5 r £ /&S*P bftt 1^5 (M. Serby, S. Ijadi- 
Maghsoodi, and T. J. Barton, XXXIIIth Symposium on Organosi 1 i con 
Chemistry, Abstract No. PA-35, April 6-8, 2000, Saginaw, 
Michigan, USA) 0 
( I ) 
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©waste** ena** *ftwizm^tz 0 

l 0 3 ~ 1 0 8 t'fc5:i: £#m £ -T ZMftf-ik&Vote «fc <£> $5* it # 

#3§BJ^#gtf?ilII§y * ±l5^S^«?^:-r-5 fc , TIE 

<D3Z ( 1 ) 




(D 



[it (l) R 1 . teitfR 2 , te, ^ft^tUi&t^ tK^J^^-, TA- 
=3r/^S, 7^=>^v/S, T^^r/V^^-S, 7!)- /^£, Ty — As***/ 

, 7ws, ii^75/s, v^y/v£, fi&v-y/wg, v^y^^-^^s 
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jvt )\>>t =->v&, 7!J-/i'7;^ = ;H^, 7^3^-v/S, 7!)-/^ 

^vs, 7y-^7^3^^a, 7^;i, ii7^/i, m^v-y/u 
/^^f/>l, g&#/w^^^s, fifths ^-^-^-^ 

-LlEHlJ&iil £*U2, -0--€>-^i: ^^-B-^-frfc, ¥®M 

fern^tc^^ £ SrS* r n tt 0 - 4 © flt & £ 5 J tt , n # 

0 ^ f> 4 * T'tf>g!&4>{5j*La>K:f3:^£ tb, 7!>>on;^0~3c7>i:£W:4 £ 
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frfon (id 






(16) 



m 



Y 7 



Y = Br, I 



I 



1) base 

2) R 1 R 2 SiYV 



12 1 

>iR R Y 




iR R Y 



\ /r~= 



1 2 2 
SiR R Y 



121 
SiR R Y 



(15) 



SSMb£j« (#^mft^*^W$Sfcm) #>j;U3:_htE<D5S; (15) 

(polyynes) t*fcott)il\ 
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-T5o Jh!2tf>^Jt>5$ (II) 5£ (16) T-^$tb6il5|sfSr 

fc^, R 1 R 2 S i Y*Y 9 (D-fiSmX-mZtlZ^m*^ fl?f*M "CM^I" S 
l^ia^ it (15) T^^5ft^^^t5:H5T'l5 0 

ffl^S^^^M&S <b LTtt, n-B u L i „ s-B u L i . t-B 

u l i & t'comm v =f- ? j*u.m. fc^vMir^^^^u ^-t-zn^i^ r 

WH, tert-B uLi (t-BuLi) ^l^t> t Lt(0THFtt* 

tt?!feS:{C % TK^m^, ^n^^jg^, T/V^v'g, T/l-^/W^-^-S, T 
5£ (15) jo V N X , Y 1 , Y 2 t U T , tK^J^T-^ fcf±T^3 ^ v-S 

j^lt^ffl-efcSo Y\ Y 2 co^/«e < £ t> — ^t^mm^^h Z>i§&. & 

^CffiV^fl^^i^lR^ 2 SiY 8 Y 9 tUlt R 1 R 2 SiH 2 , 

^m^m^^^m*^ mnm& 1 R 2 siY 8 Y 9 Ht!t r 1 r 2 s 

i (or) 2 , £fcteR 1 R 2 s i c l ( n r 2 ) #teffl-e# So '&%<nm 
R^^iCl ( N R 2 ) b-K5LfctS&tz'&, mm^-TK. ^ 

t \Z £ V) S Z> ^ t ^T*t So 

8Sv»t\ ifife^^rt^to^te^J&Kio^-c, tieosj£*s; (in) 
s<5#t&^-rs 0 (i 5) r^^ns'fk'&^^^miiTc^ij^sj^^^s 
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cm) 



10 



15 




1 2 1 

iR R Y 




1 2 2 

iR R Y 



1 2 2 

SiR R Y 




1 2 1 

SiR R Y 



m 



reductant 



THF 




(15) 



(1) 



z<om. ^mmytrnt itit y^*i», y ^ a-^* u~ k, y^ 

20 !>Atf7x=!; K, y ^^A(4, 4' -^-tert-yf/>t'7x- y K), 

V A [8-(N, N-v^ 5;)t7#U=K], y ^ ? J*/m\LT >^ = T 

y?A(4,4' -^-tert-^f yl/k*7x-y K), t HI ?A[8-(N,N-^^ f 
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, - 78g^b+50l, #£L<te. - 2 OgTff^i 
RiftiS ( I V) 




(17) 



^ 1) base 




(13) 
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1 0 

&ici, 5£ (14) x-^ ^ns^^^fl^-^j&Ko^-t % ±tz<D&fc#: 

(IV) {c£^tia0J-r So Sf, _hfBtf>£J&5£ (IV) {c^-f- J; 5 
^ (i) t^Sft5U«©H, S; (i 7) <z>«li££ o jdsc** 
fcffiv^ rttiSr^ra&Jl&g^feS t^/v h * */Hfc*rffv^ * (1 3) 

^^itm t feits r t d «t 9 , s (H) ztizit&mz 

Z(Dm, fi^SiS^li ITS, n-B u L i , s-B u L i , t-B u 
L i Af*^, 7^*/i^^ v"? AT K#^<Z>^$^ 

10 ^^v-r^AK^, Li [t-Bu 2 ZnTMP] ( T M P : 2, 2, 6, 6-X h 
7^ ^-yut°-<y v?>0 ft^O^iST- bl£#&SVM*n-B u L i /tert-B 
u O K^i-^t^^^^^ -e # So C^H> sec-B u L i ^ffl^TTHFl 1 

*fc, 3fcm^tt^D y ^itMt Ltii, ICH 2 CH 2 I, I 2> Br 2 , 
15 ICl,NIS,NBS,BrCH 2 CH 2 Br,BrCl 2 CCCl 2 Br,£ 
fcfiB r F 2 CCF 2 B r & <t* £ i£ IB T- # S 0 

^^^14^ * /Wb#J £ IXliM e 3 SnCl,Bu 3 SnCl,Ph 
3 SnCl,R 3 S iCl,R 2 S i (O R) C 1 , R S i(OR),Cl,S i (O 
R) 3 C 1,R 2 S i F 2 ,RS i F 3 ,B(OR) 3> (i P rO)B(-OCH 2 CM 
20 e 2 CMe 2 CH 2 0-),ClB(NR 2 ) 2 ,MgCl 2 ,MgBr 2 ,Mg I 2 , 
ZnC l 2> ZnBr 2 ,Zn I 2 ,^fc(iZnC 1 2 (traen) ^^^ftffl-C^5 
±3£ORtt7/i'*A'g$:^i-) o 

«v*t» a; (4) x-^zhzmv mvmtiLZ'Stf&ft+fc&m (g^# 
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s d3) fcs^fast (i 4) -QTFZtiz-gmm* hmmft&mw 

* /h^-^ffl -stille^jfc, &#-tJffKffi:, BS-8cIBKJfc, its* 
»d«to, Lfc5£ (7) - (i 2) -e^Sfts^/ <t cD*m'§•{fc£ 
ClSJfcfll l ) 

^Ilil©*^^^^-^^, 6JlT<©Kf£a; (V) ^So't^Ttc 

*D3tC, 5£ ( 1 5 ) tCT^ £ftZ>ffimk&to<D — m t U-C©, t'^[2- 
h ^ v^v^y y /W)-5-(p< h 7 ~ )V\ T ± f- U ^ ( 2 b a ) 

©^*&;£ife(co^-tTfE©^j£:£ (v) fc:S<5^TfftBl-r 5. 

b (5.50 g, 13.9 mmol) © v> xf /Ux- rvWjgiR (280 mL) 
n-^^/HJ f- J*/^*-? l/^ifc (1. 6M, 18. 6 mL, 29. 8 mmol) % , -3 
5 gT'fiST b-C#Q;lfc 0 -30 ° ° Cfc 5> 4 H$M 

it # U & , £ *g ft (C (N, N- v? = ^ /V T % S ) * J- ? v v *y ? 1/ 
(5.0 g, 30.2 mmol)?: -25 ° CT* 5 #Rfl if X ffi T L fc 0 

»T*IT8K SJ£2g£-4£>£ < 9 £ ^ifi* T-H-ffi. L&a* b 1 2 B#M 
Jt#Lfc 0 ^-©^K /W7/W3-/W(3.7 mL, 63. 4 mmol) *3 «t tf&fc T 

y^^!>A(0.40 g, 7.5 mmoDlriPt, £ h \Z. 2 3 B# ffl £ T? it W b 
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1 2 

n h thtzm^-km * y * v i?/\»*>7j*?w h ? 7 7 4 — aoo ~ 200 

mesh, 5/1 hexane/AcOEt) J: <J i S t 5 I t C i 9 , g ft 4fc> 2 b a 
(5. 85 g, 13. 2 ramol) £ 6 @ LTlfc^ 9 5 %T'^a d £ # T- # fc. 

sjfcss: (V) 



10 



15 



20 




1) n-BuLi 



1a (R - H) 
1b (R = OMe) 



2) (Et 2 N)Me 2 SiCI 

3) EtOH/NH 4 CI 




LiorLiNapfr 
THF, rt 




XMe 2 Si 

2aa (R = H,X = OB) 43% 
2ab(R=H, X=H) 66% 
2ba (R = OMe. X = OEt) 95% 
2bb (R = OMe, X = H) 93% 

Me Me 
\/ 



1) S-BuLi m 

2) ICH 2 CH 2 I 




MeO 



3a (R = H) 53% (use LiNaph, from 2ab) 

61% (use Li, from 2aa) 
3b (R = OMe) 72% (use Li, from 2ba) 



4 17% 




(2-BHexyl) 



Pd(PPh 3 ) 4 /Cul 
toluene//-Pr 2 NH 




5 82% 

m Pjtlfc g 2 b a <DVd®.iW.& 1 H NMR , 13 C NMR , 2 9 S i 

»H NMR (CDC 1 3 ): 6 0.48 (s, 12H), 1.20-1.24 (m, 6H) , 
3.72—3.79 (m, 4H) , 3.82 (s, 6H) , 6.90 (dd, J = 2. 4 and 6.0 Hz, 
2H), 7.12 (d, J = 2. 4Hz, 2H) , 7.56 (d, J = 8. 4Hz, 2H) „ 

13 C NMR (CDC 1 3 ) '• 8 0.72, 18.67, 55.15, 58.75, 92.73, 
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113,66, 117.38, 129.26, 131.60, 135.88, 160. 21„ 
29 Si NMR (CDC 1 3 ) : 5 6. 46 e 

Anal. Calcd for C 24 H 34 0 4 S i 2 • C, 65. 11; H, 7. 74. Found: 
C, 65. 37; H, 7. 79. 

5 JbSEKJ&sS; (V) \Z7jk-t4lk<D&j8.M t LtO, if * [2-(^ h * 

fl^* 2 a alt ft^2ba©^i ID 43 # & <D £-J$ «k 9 # 6 
ttrto ^OHX^tt, 4 3%-C-fcofcc 

#? 3 tlfcB6<)i|2aaO!|l4I^ 1 H NMR > 13 C NMR N 29 S 
10 i NMRIdt^nftlHl^t, ^n^^ltm^aT^^ tf^o 

J H NMR (CDC 1 8 ): 6 0.52 (s, 12H) , 1.21-1.25 (m, 6H) , 
3.75-3.82 (m, 4H) , 7.33-7.40 (m, 4H) , 7.53-7.58 (m, 2H) , 7.65- 
7.68 (m, 2H) 0 

13 C NMR (CDC 1 3 ): 6 -0.88, 18.62, 58.87, 93.19, 127.37, 
15 127.98, 129.28, 131.90, 134.26, 140. 42 D 
29 Si NMR (CDC 1 3 ): 6 6.59„ 

jbieK/fcit (v) k^-t z h \z{&(Dm t lt \?*[2-a?* 

^/w>> y /w)-5-(t { h^v')7i = ;i']7tf i^y(2 b b)l:o^TIK^t 

20 it&yol b (2.87 g, 7.25 mmol) O i? 31 ^ yl^oi — T J^feW. (145 raL) 

n-^f yl/U V J*/^*c V- IsfeW. (1- 6 M, 9. 7 mL, 15. 52 mmol) £ , -3 
5gf}|TUfc, RJC&i§i££-30«a>fc-2 5 £ i&£ *> # rt* b 
4Ptr B 1I#Lfc^, i;^f/^onV7^(2.5mL, 22. 5 mmol) ^ - 7 8 

mx~to*-tc 0 % ix, KJfca^fc&^o < 9 * £«a* -e#i& e> 3 
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\ Ift^l2 b b (2.38 g, 6. 71 ramol) £ 6 t L T UX ^ 9 3 % T*# 

# h tltc @ 6» 2 b b (DVdVkW. £ 1 H NMR „ 13 C 
5 NMR , 29 Si NMR ^T^ix^na!!^ U, ^:ilf)Oi*lraTi:i 
Lfc 0 

*H NMR (CDC 1 8 ): 5 0.42 (d, J = 3.9 Hz, 12H), 3.82 (s, 
6H), 4.59 (m, 2H) , 6.89 (dd, J = 2. 4 and 8.1 Hz, 2H) , 7.08 (d, J 
= 2.7 Hz, 2H), 7.46 (d, J = 8. 1 Hz, 2H) 0 
10 1 3 C NMR ( C D C 1 3 ) : 8 -3. 42, 55. 18, 92. 45, 113. 79, 

117.22, 129.90, 130.91, 136.11, 160. 18 e 
29 Si NMR (CDC 1 3 ) : 5 -17. 38 e 

Anal. Calcd for C 20 H 26 O 2 S i 2 '■ C, 67.74; H, 7.39. Found: 
C, 67. 47; H, 7. 25„ 

15 #CK % ±fESJ£:£ (V) \Z.7jk-t £ h \Z^(Dm t LTO, tf*[2-(^p< 

y /u) 7 zn r-fe f- u ( 2 a b)|:ov>tl!iKt?). <t&<&)2 
a b ft, ±3£ Ltcik&m 2 b b t IH^^^fe^ ct 9 Ifcsp 6 6 % Tr 

*H NMR (CDC 1 3 ): 6 0.46 (d, J = 3. 9 Hz, 12H), 4.59 (m, 
20 2H), 7.30-7.40 (m, 4H) , 7.53-7.58 (m, 4H) e 

l3 C NMR (CDC 1 3 ) : 6 -3.65, 92.88, 127.50, 128.75, 
129.15, 131.62, 134.63, 139. 78 0 

29 Si NMR (CDC 1 3 ) : 6 -16. 58 G 

Anal. Calcd for C 18 H 22 S i 2 '• C, 73.40; H, 7.53. Found: C, 
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73. 40; H, 7. 53. 

*%W<D^m.ttPtb lt©2, 7-*S* h * v/-5, 5, 10, 10-x V 7 ^ ^ fr- 
5, 10- V s 7-5, 10- t K^f >fy [2, 1-aM Vf* > ( 3 b ) 

o^t, _his£j&5£ (v) (cs^^ wT^t&^-r6o 

tf v jk^fe2 b a (0. 92 g, 2. 07 mraol) & £ ]) 7 (0. 06 g, 

8.7 Mol)©^^iITHF (85mL)£#P;t, 5 H# ffi. T- H # U fc c S 

tcmmmx-zb z>^-T^m ^m^m.m^ 9 s?? j»x&m tt&tc x 

0. 53 g (1. 50 mraol) <D |^|3b ^-fe^H £: U X UX ^ 7 2 %X%Z> r 

X H NMR (CDC 1 8 ): 8 0.43 (s, 12H), 3.84 (s, 6H) , 6.74 
(dd, J = 2.4 and 7.8 Hz, 2H) , 6. 85 (d, J = 2. 4 Hz, 2H) , 7.47 (d, J 
= 7. 8 Hz, 2H) 0 

13 C NMR (CDC 1 3 ) • 6 -3.14, 55.25, 110.21, 112.28, 
131.19, 132.98, 151.30, 161.46, 164. 79 D 
29 Si NMR (CDC 1 3 ) : 6 -1. 78 D 

Anal. Calcd for C 2 0 H 2 4 O 2 S i 2 : C, 68. 13; H, 6. 86. Found: 
C, 67. 97; H, 6. 86. 

7* K€t31tc^J i -T 5#^rtii7£tfJ^'ffcKJ&t- «fc 9 #$£l 3 J?tf> ; Pr1&W 
;|S^ t Lt©5,5, 10, 10-x b 7 ^ ^-^-5, 10- v-7-5, 10- v> t K n f N ^ "T 
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/[Z,l-a]>fyf^(3 a)«:»fc«i:o^T, ±fSS/&5£ (V) |:S<5| 

* -f , U f !)A (132 mg, 19. 03 mmol) Jo i t^t 7 ^ U ^ (2. 44 g, 
19.04 mmoDWTH F*£$?(15 mL) 4 H# 55 }f # 1" <5 r. £ t£ £ <9 , 

a b (1.40 g, 4.75 inmol)(DTHF^i(10 mL) 5r HE ?JjL "C* #P ;i % *r O ^ > 
1 0 B* IB flfc 

igifc & »JBE T -C e * U b ft ift^ * o n * /V 2* % *0 *. , 

J: 0 &«J£T-C»« L . !J # ^ # 9 

10 A^n-7f^77>f- (— ^ri^^) T-MSSi-t"S 0.87 gOffi. 

£ fife #J £ # . £ Kl . -.^tyi OS^it^r 0 0. 73 g 

(2. 51 mmol) <D @ I$£fi» 3 a £ HX * 5 3 %X*m&&M> t bT#fCo 

£fc N r. (Oit^m 3 a fi, ii©^l2aa^ffl^, ±Uit^m 3 
bO^jEft-CISLfc^feSrfflVNS^ttCto-Ct^fifeTtSo -^^^^^ 
15 iRS&tt 6 1 %T*fco fe 0 

: H NMR (CDC 1 8 ): 6 0.45 (s, 12H), 7.17-7.39 (m, 6H) , 
7.54-7.57 (m, 2H) . 

13 C NMR (CDC 1 3 ) : 8 -3.42, 124.65, 126.23, 129.94, 
132.06, 140.48, 149.42, 163. 67 c 
20 2 9 Si NMR (CDCI3): 5 -0. 75 0 

Anal. Calcd for C 18 H 20 Si 2 : C, 73.91; H, 6.89. Found: C, 
73. 72; H, 6. 86. 

Hft^T* **S©tittWiUt©2,7-^3-K-3,8-i?^ h*~>~ 
5,5,10, 10-7" h 7 * ^/l"-5, 10-^^7-^^ 7-5, 10- t Kn^f yf; 
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[2, 1-aM >x>-(4)?:#fc0iJ(COV>T, ±IE^/&5£ (V) (Cl^t^T 

ft DDK* {t&Vd3 b (0.20 g, 0.57 mraol) <D T H F ^ ft (7 mL) (£ sec- 
/V!J ^<7 n ^^-tf^/^drlJ- ^*gf& (0. 98 M, 2. 4 mL, 2.35 

5 mmol) §r - 7 8 ^T*?® T bfco 

±!B*£}££ - 78li»5>-2 5gfT't* L*ds b 8 mfflmW 

bfd^, S^iIlwl,2-v ! H-Ki^>(0.67 g, 2. 4 mraol) £>TH F (5 
mL) 5#|Hja»t*-C»TL-caD;t. £ *b t£ 3 O^if^Lfco 

^J^^-^^tCtafP^^-a^^ h y •> A * £ AO £ fc * n n 

BHt5 w i (C <t !3 , 47. 2 mg (0. 78 mraol) (D 4 
15 *&5fc£ LTJfe* 1 7 r £ 

>H NMR (CDC 1 3 ) : 8 0.44 (s, 12H), 3.92 (s, 6H) , 6. 72 (s, 
2H), 7.89(s, 2H, ) 0 

13 C NMR (CDC 1 3 ): 8 -3.24, 56.18, 84.39, 108.30, 133.70, 
142.39, 151.31, 159.59, 164. 34 Q 
20 2 9 S i NMR (CDC 1 3 ): 8 -0. 80 o 

gcl^T, 5,10-^^7-^^7-5,10-^1: K n -f l/*? J [2, 1-a] <4 *s ! fls 

y {(3,8-v^ h *->-5. 5, 10, 10-x h 7 * 10-^^7-5, 10- v? t K 

n 1/=t J [2, 1-aM ^)-co-[2, 5-t*7. (2-^ ^ /l^ ^ v/ 



WO 2004/018488 



PCT/JP2003/010538 



1 8 

a dr is)sOl£ Zs-1, 4- ^ ^ = (5) <E> CD #J & , ±ffiS/£5t ( 

V) 5r#itTWT^IftBJt5o 

M^CDft^^ 4 (50 mg, 0.084 raraolK 1. 4- fc** (2-^ ^ /l^ df- 
-> n dr v')-2, 5-v^ — /!"< > if is (32 rag, 0. 084 mraol) x x h 7 ^ ( 
MJ7i=/^^7^y)^7v^!)A(0) (9. 7 rag, 8. 4 mraol) „ *3 «fc t>* 3 
7ib^(3.3 mg, 17. 22 mraol) <D 3/1 |> /Ux y / y 7 a f/V7 ^ 

(3.5 mDmmom&mmz, e omv4 8mm^mm.w\^tc 0 

a p Ttwv A (dig ft? $ ? ? J — tv £ *) SttJR £-£5 :il:±9, 50 mg 
<DB&)<®)5 ZneLffiMk bTHX¥8 2 ^ £ &X'Ztc 0 

1H NMR (CDC 1 3 ) : 5 0.47 (s, 12H) , 0.89-0.99 (brm, 
12H), 1.34 (br m, 16H), 1.80 (br m, 2H, ) , 3.98 (br m, 10H), 6.82 
(s, 2H), 7.04 (s, 2H), 7.67 (s, 2H) „ l^^^I 
G P C \Z X <9 Jfc&fcMJH:, ^c7)¥*S)#^*te (Mn) tt % 37, 500T'fco 

CUM 2] 

£ITI:, T1ECDS/&5S (VI) i:S<5<, teo^fijt^ fctftE-f 5 . 

*#Jfc, gfiHT©, l,4-t^[(2-^P^-7 3 i-/V)^5 : - = /V']-2, 5- 
^yu^e^^if^ (6 )co^/&;*7*£{;:o^-ct&PJ-r 5, 

**DU:* 1,4-v^ n ^--2,5-^3 - K^V if ^ (l. 15 g, 2. 35 mraol) , 
Zi{bt'^(h !i 7xx;u*^7^f y)^7^7^(II) (33 mg, 47mmol) 



WO 2004/018488 



PCT/JP2003/010538 



1 9 

„ 33 <t X/- 3 ^itm (18 mg, 95 mraol)©3/l h;Px^/-h p ;W7^ ^ 
(12 mL) <D fe&mm \Z M b 2-^ D^-l-xf = /V^yfy(90 mg, 
4.98 mmol)<D3/l f /Vx y / H/ xf /UJ ^ (9 mL) ^ £ S *§. T? *Q £ 

RjfcsS (V I ) 



10 



15 



20 






I 



1) t-BuLi 

2) (Et 2 N)Me 2 SiCI 




3) EtOH/NH 4 CI 
iMe 2 OEt / SiMe 2 OEt 



/ % 




\ // — \ J 
EtOMe 2 Si EtOMe 2 Si 
7 47 % 

LiNaph 



|tHF, rt 



Me Me 
\ / 




/ \ 
Me Me 



8 91% 
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2 0 

ib n m.^m * > £ v u&m* -r s ^ t \z. x <o , i.n g (1.97 

mmoDO @ 6 £ t t"Cl|Sl$ 8 4 %T*#6 ^ <t ^T't fc 0 

*H NMR (CDC 1 3 ): 8 7.20-7.35 (m, 4H) , 7. 59-7. 65 (ra, 4H) , 
7.83 (s, 2H) 0 

1 3 C NMR ( C D C 1 3 ) : 8 90. 81, 95. 00, 123. 57, 124. 47, 
125.59, 126.40, 127.02, 130.15, 132.54, 133.66, 136. 34 e 

Anal. Calcd for C 22 H 10 Br 4 : C, 44.49; H, 1.70. Found: C, 
44.42; H, 1.54 0 

Wt^X. ±.U\t&m 6 £ffl^T, ^^f^nT©2,5-t'7{[2-(x 
h 3r * f-flsi/ P /V) 7 i — /V] 3i ^- - /u}-i, 4-tf ^ (^ h * tf-fr 

is v /lo^^if^- (7 ^-^j&wcov^i&ej-r 5,, 

*i\ it&V0 6 (0.50 g, 0.85 mmol)OTHFifS(35 raL) l:^tLt, 
tert-zf^-^V ^ V Ms/sO? (1. 6 M, 4. 3 mL, 6. 88 mraol) Z - 7 

8gt*iTtfco * - 7 8 g-e 2 mm$L& Lfc^, s/£2!^$Mc 

(N.N-v^^/l'T ^ y ) *J * ^JV? n v ^=7 1/ (1. 3 g, 7.84 mmol) £r *P X. 

■£0)^ ^ ^/l^-T =i — /W- (1 raL, 17. 13 mmol) *3 <fc Tf&itT > =■ V 
J* (23 mg, 0.43 mmol) SrAD^ ^^.T'l 4 B# ^ jf # U fc „ £ j£ £ 

bfc 0 
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2 1 

*tt5rttJEET»JiL, > V 1> f j\> $ 7 A ? a ^ 7 7 ^ — (5/1 
hexane/EtOAc) (C <fc 9 HI L 0 # h ttfcmdfcj^ & £ b \Z. G P C ( 
? p p * ;V A ) J; 9 ft jR-J- 6 w t K J: 9 , 272 mg (0. 40 mmol) CD g &) 

*H NMR (CDC 1 3 ): 8 0.53 (d, J = 1.8 Hz, 24H) , 1.22-1.27 
(ra, 12H), 3.76-3.83 (m, 8H) , 7.32-7.41 (m, 4H) , 7.56 (ra, 2H) , 
7.68 (m, 2H), 7.85 (s, 2H) e 

13 C NMR (CDC 1 ,): 8 -1.03, -0.85, 18.67, 58.87, 58.95, 
93.42, 94.90, 126.76, 127.50, 127.80, 129.28, 131.96, 134.28, 
137.65, 140.63, 141. 39 0 

2 9 S i NMR (C D C 1 3 ) : 8 6. 29, 6. 36 G 

_bfS-ft:'S-^7£fflVNT, Z^mttPc t UT <D , 

5, 7, 12, 14-7 h 7 v' 7 - v^-Y ^7 / [3, 2-b:3, 2-h] (1, 5- t K n - s --f is 

U ^ *7 A (81. 2 mg, 11. 70 ramol) *3 J; Xf 7" 7 ? U V (1. 50 g, 11. 74 
mmol)OTHF^I(20 mL) £ £ *& "C 4 S#F H 11^t5 aiUO y ^ «7 A 
t7l/^ KSrWStfc. :©g$l:tL> ft^*7 (1.00 g, 1.46 

mn.ol)(DTHF^^{6 mL) £ ^ T'^D *L , 5B#IHJ8i#Lfco 

tit, ifft©^^|C^lT3^/THF^i^JPi, Hftl^T, 

ttTci^-^^S Sr. ^ICINWHC 1 86 t is fn 

^o-7h^77<f-(5/l hexane/EtOAc) J; 9 5 :itj:?, 
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2 2 

0.68 g (1. 33 mmoDO gl$£j5«8£ifc^9 1 % X' M&m & t L X Z> 

t &X~%tz 0 

*H NMR (CDC 1 3 ): 8 0.49 (d, J = 3. 3 Hz, 24H) , 7.18-7.39 
(m, 4H), 7.47 (s, 2H) , 7.57 (m, 2H) . 
5 1 3 C N M R ( C D C 1 3 ) : 6 -3. 35, -3. 30, 124. 52, 126. 12, 

128.39, 129.97, 132.04, 140.48, 142.99, 148.04, 149.62, 163.00, 
163. 80 o 

2 9 S i NMR (CDC 1 3 ) : 8 -0. 90, -0. 60 o Anal. Calcd for C 3 
0 H 34 Si 4 : C, 71.08; H, 6.76. Found: C, 71.31; H, 6. 78 Q 
10 flfcV^T\ it&M 3 a *3 £T$4t&® 8 <D?/t¥f®i* 'Zti'etim^tz.o £ 1" 

. T H F + iz&tf Z> U V - visible® HX*^^ h /WC & V n T , 3 a 

*5 £ Xfit&m 8 <£> ® HX H * & ft , ^tV^*n360 nra*5 t tt^424 nmt'feo 

Sf3:426 nm*5 i UU73 nit'fc 9 , Sift^H**** £LTffl^5r<!: fr^m 

fc&m 3 a £>Pi*Jft:}o «£ 1£ ft fcg * & ft , if^t^f fe^tt55, 10- 
b Ko^^ry [2, 1-aM 37 nm*5 £ t>*64 nm<b ^rft^ft 

20 ft&ftiiUJ<7)<fiT*fcofco 

*mw<D£mmmm * iw?B«s&*?fti-s;fcL«>ic tie 

^3; ( i ) 




S, TiJ^/vftl, 7P-;v7;^^I, 7 y — ?\>y A? => * v-S . 7 
y — /1-7/l-^/v^^S, 7U-^7yu^-/vS, 7!i-/i'7/w^ = yi'l 

, 7^1, Ii7?;s, v-y^g, ir/yM, 

n^>-jj^£^L, R 3 f2, *^J^, 7/V^yvS, y jV^jVf-ytm, 7 
U-^7/^/p1, 7!)-;i/ftI, TU-^T/^/^tS, T V — 
/UT/Ufr =:/H, 7!)-/V7/^ = M^, 7/1^=3 df-->-S, 7 y — yi^^- 
7U-^7/V3^VS, 7;;l, i|7^/I, B&^y/V 

y v^/VS, 7 5;7/^/vI, 7/V3^fJ/77^/H, ^;V7^-I, g 
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2 4 

<C*5, Tm tt 1 ~ 5 0 (D<i££ t <9 J tt, m^l^b5 o^trolf © 
fatL^ldiS:^ £ <5 r. <t L, r n teO-<4cDffi£<fc5j tt, nri* 




TfE<Z>3£ ( 3 ) 
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2 5 

[iS (3) R 1 % fcJ.tfR 2 **. ^tl^tl&Z.lZ^ T^mm^r, TtV* 

. ry-z^ti, ry-^r/^^i, j^/vr/ua^^s, ry 

T/w^r/vg, ry— fr^yfm, T y -^7 /^;^tS, 7U-;i/7;i^ 
^r = ;Vl, 7!)-/V7/^ = ^I^, T/l^^^g, 7!)-;vttv'I 
, 7!)>-^7^=^v/S 1 7;/i, fi&T^yS, tUv/D/H, « 

/vs, mm* ^s, fi^ 5 j m. t^t/y^ 

£, 7 5/ 7/^^1, 7;>3^v'7/^/l'i, tttfe^A' 
7*£, IH^^7 7 : t^/l'l 1 y^^^X/l-S, v-T/S, 7!)- 

nlil-4(0lS:t5] \ZX & £ th Z> i> <DX* tb % Z b * k 
Sfcfcl^ TiSit (4) 



5 




— /i- T JV * ;v Jr £ , 7!)-^7/^-/i'I, T ]) -;U7/V + 

r^/s, fi7^i, ->y;H, «*vy/nt, y /v * ^ s , 

V & •> V A* * * is S , 1 ffiW^iiS, 7 v T 3r /V £ , * fc ft n 
y>-ll^-^^L, R 4 tt, 7/W3#Vl, TU-zW^-^i/S, 7!) 

15 -^7^3^vs, 7wi, ii7;;i, tJii/y/H, 
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(5) 



(6) 



5£ ( 7 ) , (8), (9), (10), (11), *5 £1/(12) 




R 



2 



(6) 



R 
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10 [5£ ( 7 ) ~ (12) <P s At \ A r 2 , Ar 3 , Ar 4 . Ar 5 , *5 £ 

t*Ar 6 te. zti?tLiai3LK. % TD-i^yi, 2m<Dmmmm, 

m^^^it^^-t-^ 2lffi^g£^L, X 1 , X 2 , X 3 , X 4 , fcit^X 5 

tt, tnftlii^ -CR 4 = CR 5 -,-C = C- ,- N ( R 6 ) 

B ( R 7 ) -,*fcfi- ( S i R 8 R 9 ) q R 4 *3 £ t>* R 5 « % * 

15 ti^timmz.^ Tkmm*. ry-zn, n^itss, 

7 . r 8 » & £ t>- r 9 & , ^tin^nm^.K, Tkmm*, r/v^/vi, ry- 
.ttfqtt, JttL-^ixifiScfc, i ~ i 2 ©if §r^-r] *»e>*a»**6>3i 
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m*M#:-rz>tztt>\z. tie**; (i 3) 



10 [5£ (1 3) R 1 „ *S «fc Xf R 2 tt , Ztl^tlQl&fc, famm*. T JV 

^rlV^, T/W = T /V ^ A- ^ ^ £ , T!)-/H, 7!)- /W^^f"> 

20 T^/T/v^^S, 7;U3^i/7^^/H, ^^7tl, a^^/i^* 
X, g|^^77*^/H, y ^m^^-r^S, v'T/g, 7 U - /H 

mfi 0 ~~ 5 0 (DfjtSr t *) . Y 3 , fci^YMi, Z tim±L\Z . y 5=" £ 



5 




(13) 
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^^J®^^?^:-r § fc#>tC N TIE^C (14) 



(14) R 1 , *5£tfR 2 tt, ^rtL^tb^Al^, TK^J©^, T/V 

TD-zi'fti, T y — T /V /I' g , 7 U -^7^3dri/g, T 
V — >vt >\>*1-j>r&, 7 y-^7/u^-;H, T !) — iv T iv * ^ jv^ 



15 




(14) 



WO 2004/018488 PCT/JP2003/010538 

3 1 

!i/^df->I, ^ a y ^ /§i ^ , h ]) yjvir p ^-^S, ;iss<*4 /H 
7W7;^^I, T =3r v'T/v^/L'S, ^/l^^S, g^^/i^7^- 

m(iO~5 0©I^t^ Y 5 , :Jo£tFY 6 te, ^ *t 3* & (c , 

7^y^;uS, ^n^m, £ fete*' a ^m^X? 1 - ^&7jk-T~\ 

J;*Lte\ 5£ (1) 5£ (4) X~7F £ tL5«5t§r^i-?.^ 
&Va<Dm&izi*. iffis V * * /Wfcfc £ (13) (c^ £ *l 3 >> p< * a- 

fcSVM^sfcflt^-tt^ ^ /Wb^J i^ltSC <h K: <£ > (14) 

^e^±, ^ (i 3) fe5iM*5£ (i 4) x^znz'gm&z^-F %m 
m&*J%&iz.m\<^tc^ ^net©, *>3vm** ^ (7) ~ (12) 

tJ:5 4i«o*/'^-i:w*y^!Jy/SJ{:i:J:9 > *t (4) -e^£ix 
WkMZftmi-zfrfr^^ TfB5£ (15) 
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JO 




1 2 1 

SiR R Y 




(15) 



1 2 2 

LSiR R Y 



m 



1 2 1 

SiR R Y 



[5£ (1 5) Y\ fcitfY 2 ^ ^rn^tt^^^, TkmJW^, 

^ >- JPf^ , 7;^^->I, T/i-^/i-^^-S, TD-zi't^^i, T y — 

, T ^ 3 * *> S , T /u ^ /i- ^ * S , 7D-/H, T V — ^ 

S, T 9 -^7/V=5r^f tS, 7y -^7/U^^/H, 7!)-^7/^ 

= r^/s, t^7^i, i/yyvs, g&^y/i-^, ^y/^^- 

m, T y -^7^^^!, 7!)-;vfti, 7y-;v7;v^;vfti, 
T y -;l/7/V^"-/Vl, 7 !) -/1/7^^-^^S^, 7/l/a^ixS, 7!) 
— T V -/V7^3 VS, 7^S, B&T^/g, 

5i^i^*L, ml40- 5 0 OfiS:H, n « 0 ~ 4 tf> fit £ £ 3 ] \ZL 
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3 3 

iSLKm& lt v^s c £ tfftiz n tc j: "9 , fj 15 o fi # <d -g- 

^ilft-S^* Pflifc (*u 15^5 5*: (13) (14) ) 5- 

Ei^^^l i file** Lravi' M£e## * uv> 0 :tii:lo 

uy^^*-efc5It^#*UV\ _b IE ^ ife lc «kttfi, 7!i-/V7t 
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3 4 



^^■r^-o^^m^mitT^mt lt, = m iff # a; ^shi;* 

So 
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3 5 



1 




(D 



10 [St (1) R 1 , :&J;tfR 2 te. ^Hftilfefi^, TKSfSI®^, T/u=* 
, 7y-;vftl, ry-/v7;^/H, r!)-;i/7/V3^^S, 7!) 

-^7/^^$, 7!i-/VftS, T y -/V7/i' i f-/Vf tS, 7!)-^ 

v-s, 7y-^7/U3^>'S, 7^;/i, gj|7^i, a&^y/i-x 
*/u:7*g, in^/i'7 7 ; t^/i'i, y y^x^f^i, ->7;l, r 
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10 



15 



3 6 

&®&. Tie^it (2) 




(2) 



3. ^mmmmK&'&GMwmte. tie^ m 



(R 3 )n 




(3) 



20 , TD-zl'ftS, TJl-^T/^/H, ry-yi/Tyvadfi/I, ry 
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10 



15 



3 7 

T/V^rtV^, TD-^ftl, TD-^r/^/l'ftl, TV — frT ;\> 
>rx/Ul, 7y-/V7^^ = /^, 7^3^r^i, T y — /l' % > 26 
, T y -A-T^^^S, 7^;S, 1^7 5/1, II^D/H, S 

11^^77^^^, y >-®^*7^£, ■>7;i, ry- 

n l ~ 4 offiS: i: -5] i:t«S*i5 

4. #st^gt§U #ft3fr«*mtt, TlEit (4) 




(4) 



[a; (4) * % r 1 , # £ r 2 , -tn^^aisc^. tK*jsc^, t/v* 

7/V3^r->S, T^^r/W^^-S, 7!)-/H, T U — i\ * * £ 
20 , 7!)-^ftl, 7!)-;V7/^;vl, 7 !) - ^7/^^->I, 

— /1'7/i'^/i'f'^'S, T y -;i'7/v^-/i'S, 7!J-;i'7;^ = /H, 

7;;i, ti7>;/i, uv^m, tft^y/vs, ^y^^v-s, 

li^y/l^t^i/S, 1 fffi <D 1g iif §t £ , 7 :x fcT/v=Wv£. *fctt^n 
yyJi^^/Tt, R 4 f2, TA'='drv'g, T y — /l/t + v'S, TV 
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3 8 

lZ0^5 0<Dm*tZ>l KIT* StlSffc-g'fcJ&ift 9 iS Lifi: i: LT^^ 
s tK y 7f l/yj|I©t¥^^i^ 1 0 3 - 1 0 8 Ofi^^T*fc-5„ 

10 TfEOiS ( 5 ) 



15 




G-mtK Tieoit (6) 



20 




(6) 



10 
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3 9 

$e>i-, Ti2<^^: (7) , (8) , o) , do). (ii 

) , *> «fc Xfi (12) 

Ar> (7) 



-(-Ar* Xl ) Ar* (9) 



-Ar 5 X 2 (10) 

-X 3 Ar 6 X 4 < 11 > 

-X 5 — (12) 



[5t (7) ~ (12) + , Ar 1 , Ar 2 , Ar 3 , Ar 4 , Ar 5 , *3 £ 
15 IfAr 6 (i, **L-en»SCfc, 7U-l/yi, 2<ffi<OlS^^S, £fcti:& 
IM5l5:ft5 2iOi^^L, X 1 , X 2 , X 3 , X 4 , *5j:tfX 5 
te, ^tV-ett^SC^, -CR 4 = CR 5 -,-C = C-,-N (R 6 ) -,- 
B (R 7 ) - , £ it it - ( S i R 8 R 9 ) q-£^L, R 4 4o <fc R 5 f£ , * 
n^tt33l5ilc, Tkmm*, 7!i-/vl, Hffi^UfStS, 

20 #yi^=3r vv^S, l^*/^^->/H, lfcliv'7/SS:^L, R 6 , R 
7 , R 8 , *3 i r 9 fi , Tkmm*, 7^*;H, 7U- 

itfqte, -?:ft^*U&£{c, l ~ l 2 ^S^c^^i"] t>> b ft 



5 




[5£ (13) r 1 , *5£t/R 2 te, tn^nm^^s Tkmm*. r & 

10 */uS, T/U="=3r^S, T /V 3r /V- ^ * £ , 7 9- ^1, 7 9- A't*-> 

, 7wi, i^7^i, i/y/H, y j/y^#->i 

15 ny^M^^r^b, R 4 te, 7 7!)- /Wt^'VS, 7 

!)-/v7/V3*'>s, r^y£, ft7^;s, s&^y^g, 

7 ^ / 7 /I' =*r A- g , 7^=^rv'7^^^I, W%k7* >^~7 * 

20 g, tn^yv7 7 : &^/i'i ) y ysi^f/n, ^7/g, r y - m 

j* , u y $ j*, thy ">a, ^ * v- V J* r 



5 




est (14) r 1 , &£xfR 2 tes zti^tim&iz, fcmw^, t/v 

10 =af/vS, 7^3^->S, T^=^^^^-S, 7y-;H, T y — ^ 3- 

y — ^T/V^/l^^S, 7!i-/V7/^^/Vi, T y — jVT ~ >V~£k 

, 7?;i, fi7^;i, v^y/vs, li-^/H, ixy/v*-^>s 
, y vs, ii<Diiis, 7 7ib7;^/n, ^fc^ 

y -/>7/U3 =¥ixS, 75/S, fj|7;;l, fjlv/U/H, I^V 

7;y7/K/H, T^=i =^ v-T/U^/WS, ^/i^^S, W.$k*^y* 
20 S, IH^/^7 7 ; t'f/H, y^^^^^A-S, isT/m, 7D-/H 
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4 2 

io. #n«iaiM7c#«^r««-j|si'0^ric*rafrtt, tie^ (is) 




12 1 

SiR R Y 



ssr 1 rV 



^ //-= 



1 2 2 

LSiR R Y 




(15) 



m 



1 2 1 

SiR R Y 



[it (15) Y\ is<kTJ«Y 2 «, Jttt-PixaiSiH:, tKHJ^T-, 
10 #>m*, 7^n^->l, T/i^yi^^g, 7!)-;vt*'>i, ry- 

^r^S, TU-^ftl, 7y-^7;W^;H, 7 U — /l^T/W = # 
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